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Recently, childhood cancers have been analyzed in relation to natural
radiation levels in England (Kn88), and although reported associations
were observed, their interpretation is complicated by the general problems
of correlational analyses (see Chapter 1, Epidemiological Principles).

Guarapari, Brazil

This village of approximately 12,000 inhabitants is located in an area
where local soil contains monazite sands, which is the source of gamma and
alpha radiation received by the townspeople. The radioactivity in monazite
comes primarily from thorium. The average annual absorbed dose to an
inhabitant of this area, based on lithium fluoride dosimetry, is about 6.4
mSv (640 mrem), which is roughly 6 times the global average background
radiation dose level (excluding radon progeny in the lung) (Ba75). Studies
of the health of this population are limited, but a cytogenetic study of
200 individuals, in comparison with a control group from a similar village,
showed an increase in the total number of chromosome aberrations (Ba75).

Kerala, India

The population living along the Kerala Coast of India is exposed to
about 4 times the normal level of natural background radiation (excluding
radon progeny in the lung). Because of the presence of monazite in the
soil (thorium concentration, 8.0-10.5%, by weight), the average absorbed
dose rate for the 70,000 people living in the region has been estimated to
be about 3.8 mGy/yr (380 mrad/yr). The incidence of both Down syndrome
and chromosome aberrations has been reported to be increased in this
population (Go71, Ma76).

Yanjiang County, Guangdong Province, People's Republic of China

The most extensive observations on the health effects of high natural
background radiation have been those made on the mortality experience
of the population in Guangdong Province, People's Republic of China. In
this area, which contains monazite with high levels of thorium, uranium
and radium, individuals are exposed to about 3-4 mSv (300-400 mrem)
of gamma radiation per year. The population of this region has been
studied extensively for both genetic and carcinogenic effects (We86, Ta86).
A sample of 70,000 individuals in this area and a geographically adjacent
control area, receiving a normal background of radiation of 1 mSv/year (100
mrem/year), were followed for the period 1970-1985, with approximately 1
million person-years of follow-up in each area.